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The muscle of Lawrence (MOL) is a male-specific muscle of Drosophila. Although expression of a
masculinization factor Fruitless (Fru) in the innervating motor nerve is indispensable for the formation of
the MOL, the cellular mechanism underlylng male-Specific induction of the MOL has been elusive･ Here
we report the identification ofa single motoneuron that is essential for MOL induction, which we call the
MOL-inducing (Mind) motoneuron. We further show that two independent mechanisms make the MOL
formation male-specific. First, the Mind motoneuron to innervate the MOL survives through the period
critical to MOLinduction only ln males, presumably because the male-specific Fruprotein prevents the
Mind motoneuron from dying. Second, the Mind neuron thus maintained stimulates MOL formation
through synaptlC Vesicle release that depends on shibire function･ Our finding that a sex-Specific neuron
specifies the sexual fate of its target establishes a new conceptual framework of non-cell autonomous sex
detemination.
Although synapses represent unlque Cellular Junctions that specialize in the rapid chemical or electrical
transfer of signals for neuralinformation processlng they also mediate inductive interactions for the
proper development or pre- and postsynaptlC Cells: presynaptlC electrical activities and synaptlC
transmission ensure the organization or postsynaptic struc山res, while neurotrophins produced in
postsynaptlC Cells support the suⅣival and enlargement of presynaptlC partnerS･ For example, the
vertebrate muscle synthesizes several neurotrophins that maintain innervatlng mOtOneurOnS･ Conversely,
in Drosophila, a motor nerve has been implicated in the hduction of a muscle named the muscle of
Lawrence (MOL), the formation of which is male-Specific and depends on the neural expression of
fruitless Vru), a neuralsex-determinant gene. Here we report the identification of a single motoneuron
that is essential for inducing the MOL, which we call the 〟OL-inducing (Mind) motoneuron. The MOL
formation is restored in fru mutant males, which otherwise lack the MOL, if the fru'transgene is
selectively expressed in the Mind motoneuron by Mosaic Analysts With a Repressible Cell Marker
(MARCM). We further demonstrate that synaptic outputs from the Mind motoneuron areindispensable to
MOL induction, since the blockage of synaptic transmission by shibirelLY (shits) during the critical period in
development prevented the MOL from formlng ln male Dy10SOPhila1 Our finding that sex-specific neurons
instruct sexually dimorphic development of their inneⅣatlng targets through synaptlC interactions polntS
















1'nohcing (Mind) neuron)がこうして同定された｡ Mindニューロンはtype Tb終末を形成し､
グルタミン酸トランスポーター(DVGluT)を発現することから､グルタミン酸作動性である
と判断される｡その細胞体は腹部神経節の腹側に左右一対存在し､抗Fru抗体陽性を示す｡同
側の樹状突起叢に加えて､正中線を越える2本の樹状突起を有する｡ローレンス筋はオクトパ
ミン作動性のVUMニューロンによっても支配されるが､ VUMニューロンにfru+を強制発現させ
た場合には､ローレンス筋は誘導されない｡シナプス小胞のリサイクリングを阻害しシナプス
伝達を遮断するshl'bl'retsをMindニューロン限定的に強制発現させて､発生途上の筋肉-のシ
ナプス出力を遮断したところ､ローレンス筋の形成が阻害された｡従って､ Mind運動ニュー
ロンでのendocytosisまたはexocytosisに依存した機構により､ローレンス筋は誘導される
と結論できる｡この研究は､シナプス前ニューロンからの化学的因子の放出によってシナプス
後細胞の性運命が決定されることを示唆した独創性ある成果を含んでおり､したがって野島鉄
哉が自立して研究活動を行うに必要な高度の研究能力と学識を有することを示している｡よっ
て野島鉄哉提出の論文は､博士(生命科学)の博士論文として合格と認める｡
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